Several mutations involving the fibroblast growth factor receptor (FGFR) gene family have been identified in association with phenotypically distinct forms of craniosynostosis. One such point mutation, resulting in the substitution of proline by arginine in a critical region of the linker region between the first and second immunoglobulin-like domains, is associated with highly specific phenotypic consequences in that mutation at this point in FGFR1 results in Pfeiffer syndrome and analogous mutation in FGFR2 results in Apert syndrome. We now show that a much more variable clinical presentation accompanies analogous mutation in the FGFR3 gene. Specifically, mental retardation, apparently unrelated to the management of the craniosynostosis, appears to be a variable clinical consequence of this FGFR3 mutation. (7Med Genet 1997;34:632-636) 
Abstract
Several mutations involving the fibroblast growth factor receptor (FGFR) gene family have been identified in association with phenotypically distinct forms of craniosynostosis. One such point mutation, resulting in the substitution of proline by arginine in a critical region of the linker region between the first and second immunoglobulin-like domains, is associated with highly specific phenotypic consequences in that mutation at this point in FGFR1 results in Pfeiffer syndrome and analogous mutation in FGFR2 results in Apert syndrome. We now show that a much more variable clinical presentation accompanies analogous mutation in the FGFR3 gene. Specifically, mental retardation, apparently unrelated to the management of the craniosynostosis, appears to be a variable clinical consequence of this FGFR3 mutation. (7Med Genet 1997;34:632-636) Keywords is common to all these conditions, the basis of clinical differentiation focusing on the associated features. Additionally, mutations of FGFR3 have been described in association with skeletal dysplasias, specifically achondroplasia, hypochondroplasia, and thanatophoric dysplasia both with and without cloverleaf skull malformation.2" While in Pfeiffer syndrome the association of craniosynostosis with broad thumbs and halluces has been described in association with a range of mutations at the FGFR2 locus,'26 the first mutation described was in the FGFR1 locus on chromosome 8.'9 The same missense mutation was identified in five families with Pfeiffer syndrome, resulting in the substitution of proline 252 by arginine in the linker region between the second and third immunoglobulin-like domains of the extracellular component of the receptor. An analogous mutation in the FGFR2 gene, proline 253 substitution by arginine, was described as one of two mutations underlying Apert (fig 2) . None of the three subjects carrying the mutation in this family showed cone shaped epiphyses on x ray. Family 2 is a two generational pedigree, initially considered to represent Saethre-Chotzen syndrome, on the basis of the facial asymmetry, flat forehead, and prominent crus helicis in the affected patient as well as her affected son. The clinically affected mother had unicoronal synostosis radiologically and x ray in her son showed bilateral coronal suture craniosynostosis. This boy has developmental delay and attends special school. Grandparental examination was unremarkable except for brachydactyly in the grandfather. As the mutation was shown to arise de novo in his daughter, this finding is unrelated to the phenotype.
Similarly, family 3, represented by an affected mother and son, were considered to have Saethre-Chotzen syndrome, in view of the facial asymmetry and prominence of the ear crura in both affected subjects and the facial profile of the boy (fig 3) . The craniosynostosis in this family involved the coronal sutures bilaterally. Family 4, comprising an affected mother and daughter, were thought to represent Saethre-Chotzen syndrome in view of the high, flat forehead, the prominent ear crura, and the absence of proptosis and limb malformations. Radiological examination again showed bilateral coronal suture involvement.
Patients 5 to 9 were all sporadic cases, two of whom presented clinically with plagiocephaly in the newborn period and were shown radiologically to have unicoronal synostosis. Although two of these five cases had cone shaped epiphyses radiologically (fig 3) , only one patient showed unequivocal clinical evidence of digital abnormality, a broad thumb in case 6 (table 1), who has already been reported elsewhere as he also had DiGeorge syndrome with confirmed 22q deletion.29 It is worth noting the severe developmental delay in case 7, whose mutation had arisen de novo (fig 4) 
